INTRODUCTION {#cesec10}
============

Isolated fractures of the first rib are rare events and bilateral fractures of the first rib are even rarer. These fractures are generally associated with direct trauma to the chest and upper back, and also with injuries to adjacent soft tissue, bones and vascular structures. In most cases, they are associated with major chest trauma. They may also be correlated with violent muscle contraction or repetitive trauma, thus constituting so-called stress fractures. Such fractures are clearly related to traumatic events that should be investigated, using the appropriate diagnostic methods. Among these, radiological evaluations are the commonest method and, in cases of chest trauma, chest radiography. However, sometimes, the symptoms do not correlate with any type of trauma. Nonspecific symptoms such as pain may lead to investigation of unnoticed lesions that are diagnosed as muscle strain or joint lesions because of their projection in locations like the shoulders and scapulae. Even though first-rib fractures are rare when not associated with major thoracic trauma, they should be included in the differential diagnosis for patients who present pain in the scapulae, upper chest, sternum or shoulders.

We report a case of bilateral symmetrical fracturing of the first rib consequent to a high-impact dive while a life vest was being used, caused by falling from a jet ski that was moving at high speed. In addition, we review the literature in order to raise awareness of this infrequent clinical situation, when not associated with major trauma to the chest. There are no reports of first-rib fractures in the Brazilian medical literature.

The patient was a 53-year-old man who suffered a fall from a jet ski at an estimated speed of 50 km/h. He dived into the water with his arms stretched out (hyperextension), like in a normal dive, but while wearing a life vest. While making his first swimming strokes to return to the jet ski, he felt some difficulty in extending both arms and was unable to swim normally, with bilateral loss of strength in his forearms. The right arm was more affected than the left arm, since there was still some strength in the latter. After getting back onto the jet ski with great difficulty, he could already see from a rapid evaluation that there was an indirect lesion in the brachial plexus, with numbness in the third, fourth and fifth fingers and incomplete abduction of the arms, although his hand movements were normal, and with slight pain in the region of the right shoulder. These symptoms improved after a few hours with the use of analgesic and anti-inflammatory drugs. He worked normally on the next day, without any abnormality except for slight numbness in the fourth and fifth fingers, bilaterally.

Forty-eight hours after the accident, he complained about pain in the right scapular region, which led him to undergo radiological investigation of the chest and neck, which showed bilateral fracturing of the first rib. The radiological evaluation consisted of anteroposterior (AP) and lateral radiographs of the chest, and AP and right and left lateral and anterior oblique radiographs of the cervical column. The fractures were seen on the AP radiographs ([Figure 1](#fig1){ref-type="fig"}) and shown best on the oblique projections of the neck ([Figure 2](#fig2){ref-type="fig"}). On the left side, avulsion of the transverse apophysis was associated with the fracturing of the first rib ([Figures 3](#fig3){ref-type="fig"} and [4](#fig4){ref-type="fig"}). Both the fractures were on the posterior part of the rib body.

In the physical examination, no limitations on movement were observed. There were also no deformities, edema and/or ecchymosis in the supraclavicular region, although the patient presented slight pain upon deep palpation of the supraclavicular fossa that was noted only after the diagnosis had been confirmed radiographically, 48 hours after the event. On that day, the patient no longer had any symptoms or neurological deficit.

Since this injury is rare and little described in the literature, the method used for treating it was based on limiting the use of the muscles that are inserted into the first rib and use of ordinary analgesic for a short period. In addition, use of a cervical collar to avoid lateral and rotational movements of the neck was also prescribed. This treatment was maintained for 30 days. Physical exercises or sports involving the arms were prohibited for a three-month period. The patient\'s evolution was normal, without further problems and without sequelae.

DISCUSSION {#cesec20}
==========

First-rib fractures are extremely rare because of their deep anatomical position and great protection by the scapular belt and the lower musculature of the neck and clavicle. They are the rarest type of rib fracture, because this rib is small, wide, thick and hard, with firm insertions, posteriorly to the first thoracic vertebra and anteriorly to the sternum^(111)^.

Thus, in most cases, fracturing of the first rib is related to fracturing of the clavicle and/or scapular, and is seen in cases of major thoracic trauma. It is also a predictor of severity when found in association with other fractures and/or thoracic injuries that are commonly seen in multiple trauma victims. It has even been designated as a marker for such trauma, which is generally indicative of enormous force applied to the upper part of the chest. These fractures should lead to suspicion of large cervicomediastinal and thoracoabdominal lesions, for which further investigation is needed in order to recognize them[@bib4], [@bib5], [@bib9], [@bib10], [@bib12].

Bilaterality of first-rib fractures is even rarer, and such occurrences are generally observed in cases of severe trauma with bruising of the chest. Cases associated with pneumothorax have been described[@bib6], [@bib10], [@bib11], [@bib13], [@bib17].

Cases of minor trauma to the upper back or chest may also result in isolated fractures of the first rib, and these generally confound the initial diagnosis.

Most cases of first-rib fracture reported among sports practitioners are stress fractures, i.e. fractures in one rib that is repeatedly subjected to exertion. There is even a preferential site for such fractures: the subclavian groove. The cases of sports-related fractures described in the literature have occurred in American football, soccer, baseball, basketball, tennis, rugby, surfing, weightlifting and rhythmic dancing[@bib8], [@bib12], [@bib18], [@bib28].

Barret *et al*[@bib8] described two cases of first-rib fracture in American football players. In both cases, the injury mechanism was direct bruising of the body: in one case to the posterior scapula and in the other, to the sternum. Both patients were initially diagnosed as bruised, and the diagnosis of first-rib fracture was only made some weeks later, when the persistent pain led to a radiological investigation[@bib15].

Apart from cases associated with sports, there have been reports of fractures in cases of seatbelt bruising in milder car accidents, thereby leading to either unilateral or bilateral first-rib fractures. In relation to repetitive movements, there have been reports of first-rib fractures caused during rock-style dancing and in choreographed dancing involving lifting the partner. The diagnosis of first-rib fracture should be considered among athletes who make repetitive arm movements as part of their sport[@bib2], [@bib4], [@bib24], [@bib29], [@bib32].

Among children, there have been reports of first-rib fractures relating to being run over, abuse and motorcycle and car accidents. However, attention is drawn to a case of spontaneous fracturing caused by coughing mechanisms in a patient with pertussis, another case of spontaneous fracture with a condition of acute torticollis in an eight-year-old boy with a history of carrying a heavy schoolbag by means of a strap across his shoulder, and a further report with the same history in an 17-yearold boy. Even though the reports presented have been anecdotal, they carry a relevant message: in cases of painful symptoms in the shoulder and scapular regions, it is important to investigate the first rib[@bib9], [@bib12], [@bib18], [@bib20], [@bib32], [@bib33]. Such pain is sometimes nonspecific and even not correlated by patients with the type of trauma that generally triggers it. Pain in the sternal, scapular and thoracic regions is generally of benign nature and may arise from muscle distension or intervertebral joint dysfunction, or it may be mentioned as a problem of the cervical spine. Such pain often leads to thinking of problems of the shoulder joints or even of the cervical spine, without thinking of the first rib exactly because of rarity of this occurrence[@bib2], [@bib12], [@bib20], [@bib21], [@bib31], [@bib33].

The direct bruising that leads to a first-rib fracture also causes direct pressure on the brachial plexus, which is anatomically located above the first rib. There may be greater or lesser injury to the plexus, and the least injury would just be bruising, which would lead to transitory signs and symptoms (paresis, paresthesia and impaired motor function), as occurred in the present report ([Figure 4](#fig4){ref-type="fig"}). In our view, these symptoms alone should lead to radiological investigation of the cervical region and adjacent areas, including chest radiography[@bib3], [@bib4], [@bib10], [@bib13], [@bib15], [@bib34]. Closed trauma with a more violent impact on the supraclavicular region may cause rupture of the brachial plexus, which should be borne in mind if the neurological symptoms persist in the arms[@bib34].

It is important to emphasize the neurological clinical condition presented by the patient after the trauma. The possibility of pulmonary injury needs to be borne in mind, in which the clinical condition may present atelectasis, hemothorax or pneumothorax[@bib13], [@bib16].

In treatments for first-rib fracture, the arm on the same side as the fracture should be immobilized in most cases, and activities that produce muscle contraction acting on the first rib should be avoided, in order to make it possible for the fracture to heal properly[@bib15], [@bib20], [@bib25].

A cervical collar and analgesics and/or muscle relaxants can also be included at the start of the treatment. Lateral neck movement is produced through the action of the anterior and middle scalene muscles, among others, and may give rise to instability of the fracture and bone consolidation difficulties. Therefore, we consider that cervical collars are important for immobilizing the neck.

Greater attention needs to be paid to the signs and symptoms that give clear evidence of heavy bruising of the brachial plexus. Pain reported in the scapula was the factor that led to the radiographic investigation in our case, thereby diagnosing the bilateral first-rib fracture two days after the event. First-rib fractures are little diagnosed and generally have a benign course, and their treatment is conservative.
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![Radiograph in AP view showing the fractures in the posterior arch of the first ribs and the avulsion of the left transverse apophysis, shown in detail in [Figure 2](#fig2){ref-type="fig"}](gr1){#fig1}

![Radiograph of the neck in left anterior oblique projection, showing the fracture of the right first rib](gr2){#fig2}

![Detail of the fracture of the left first rib and avulsion of the transverse apophysis, compared with the fracture of the right first rib](gr3){#fig3}
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